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COAL   GAS  BESIDUALS

made by means of refined and complicated mechanical and
chemical processes.
We have an abundance of raw material in the form of tar
available, but.a rapid development of this industry cannot be
expected unless an effective law protecting the home manu-
facturer against ruinous competition by foreign makers is given
by Congress.
The advent of aniline dyes has been of the greatest value to
our cotton manufacturer, for while silk and wool yield readily
to vegetable dyes, the inert character of the cotton fiber to
assimilating the colors of vegetable origin, and the difficulty
presented in mordanting cotton with metallic salts, caused our
cotton fabrics to be limited to but a few colors. The aniline
color dyes directly, without a mordanting substance on the cotton
fabric, and has thus led to the present enormous development
of colored cottons.
The 10 crude substances mentioned above are benzene,
toluene, xylene, phenol, cresol, naphthalene, anthracene, methyl
anthracene, phenanthrene, and carbazol, while the principal
"intermediates" are aniline oil, aniline salts, pure aniline, tolui-
dine, nitrobenzol, naphthol, phthalic acid, salicylic acid, resorcin,
anthraquinone, and many others up to the number of about 300.
Benzene and its homologues, toluene and xylene, besides
being fractionated from tar, may be washed directly from the
gas, and the same also holds good for naphthalene. The frac-
tionation process as explained above produces four principal
substances, namely Light Oil, Middle Oil, Heavy Oil, and Pitch,
the distillation of 100 tons of bituminous coal giving on an
average of 34 gallons of light, 205 gallons of middle, 100 gallons
of heavy oils, and 8400 pounds of pitch.
The 34 gallons of light oil give 12| gallons of benzol, 186
pounds of naphtha and residues; the benzol in turn producing 5
gallons of benzene, 1| gallons of toluene, and 6 gallons of
residues.
The 205 gallons of middle oil give 1512 pounds of fuel oil, 522
pounds of naphthalene salt, which in turn give 261 pounds of
naphthalene, and 261 pounds of residues, and 168 pounds of
crude phenols, the latter producing 37 pounds of carbolic acid,
56 pounds of cresylic acid, and 74 pounds of residues and